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(57) ABSTRACT 

The present invention relates to novel arylphenyl-sub stituted 
cyclic ketoenols of the formula (I) 

(I) 

CKE Y 

in which 

X represents halogen, alkyl, alkoxy, alkenyloxy, alkylthio, 
alkylsulphinyl, alkylsulphonyl, halogenoalkyl, halo 
genoalkoxy, halogenoalkenyloxy, nitro, cyano or in 
each case optionally substituted phenyl, phenoxy, phe 
nylthio, phenylalkoxy or phenylalkylthio, 

Y represents in each case optionally substituted 
cycloalkyl, aryl or hetaryl, 

Z represents hydrogen, halogen, alkyl, alkoxy, alkeny 
loxy, halogenoalkyl, halogenoalkoxy, halogenoalkeny 
loxy, nitro or cyano, 

CKE represents one of the groups 

(1) 
o/G 

A 

B \ , 
N 

D/ 
o 

(2) 

(3) 

(4) 

(5) 
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(6) (8) 

G 
0/ 

(7) 
in Which 

A, B, D, G and Q1 to Q6 are each as de?ned in the 
description, 

or to a plurality of processes for their preparation and to their 
use as pesticides and herbicides. 

8 Claims, N0 Drawings 
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ARYLPHENYL-SUBSTITUTED CYCLIC 
KETOENOLS 

This application is a divisional application of Us. patent 
application Ser. No. 10/137,763 ?led May 2, 2002, noW U.S. 
Pat. No. 6,716,832 for Which a Notice of Allowance Was 
issued Nov. 20, 2003, Which in turn Was a divisional 
application of Us. patent application Ser. No. 09/623,016 
?led Oct. 23, 2000, noW U.S. Pat. No. 6,417,370 issued Jul. 
9, 2002, Which Was the national stage of PCT/EP99/01029 
?led Feb. 17, 1999, claiming priority of German Patent DE 
198 08 261.4, ?led Feb. 27, 1998. 
The present invention relates to novel arylphenyl-substi 

tuted cyclic ketoenols, to a plurality of processes for their 
preparation and to their use as pesticides and herbicides. 

Pharmaceutical properties of 3-acyl-pyrrolidine-2,4-di 
ones have already been described (S. Suzuki et al. Chem. 
Pharm. Bull. 15 1120 (1967)). Furthermore, N-phenylpyr 
rolidine-2,4-diones have been synthesized by R. Schmierer 
and H. Mildenberger (Liebigs Ann. Chem. 1985, 1095). A 
biological activity of these compounds has not been 
described. 

EP-A-0 262 399 and GB-A-2 266 888 disclose com 
pounds of a similar structure (3-aryl-pyrrolidine-2,4-diones) 
of Which, hoWever, no herbicidal, insecticidal or acaricidal 
activity has become knoWn. Unsubstituted bicyclic 3-aryl 
pyrrolidine-2,4-dione derivatives (EP-A-355 599 and EP415 
211) and substituted monocyclic 3-aryl-pyrrolidine-2,4-di 
one derivatives (EP-A-377 893 and EP-442 077) having 
herbicidal, insecticidal or acaricidal activity are knoWn. 

Also knoWn are polycyclic 3-arylpyrrolidine-2,4-dione 
derivatives (EP-442 073) and lH-arylpyrrolidine-dione 
derivatives (EP-456 063, EP-521 334, EP-596 298, EP-613 
884, EP-613 885, WO 94/01 997, WO 95/26 954, WO 95/20 
572, EP-A-0 668 267, WO 96/25 395, WO 96/35 664, WO 
97/01 535, WO 97/02 243 and WO 97/36 868, WO 98/05 
638). 

It is knoWn that certain substituted A3 -dihydrofuran-2-one 
derivatives have herbicidal properties (cf. DE-A-4 014 420). 
The synthesis of the tetronic acid derivatives used as starting 
materials (such as, for example, 3-(2-methyl-phenyl)-4 
hydroxy-5-(4-?uorophenyl)-A3-dihydrofuran-2-one) is like 
Wise described in DE-A-4 014 420. Compounds of a similar 
structure are knoWn from the publication Campbell et al., J. 
Chem. Soc., Perkin Trans. 1, 1985, (8) 1567476, Without any 
insecticidal and/or acaricidal activity being mentioned. Fur 
thermore, 3-aryl-A3 -di-hydrofuranone derivatives having 
herbicidal, acaricidal and insecticidal properties are knoWn 
from EP-A-528 156, EP-A-0 647 637, WO 95/26 345, WO 
96/20 196, WO 96/25 395, WO 96/35 664, WO 97/01 535, 
WO 97/02 243 and WO 97/36 868, WO 98/05 638. 3-Aryl 
A3 -dihydrothiophene-one derivatives are likeWise knoWn 
(WO 95/26 345, 96/25 395, WO 97/01 535, WO 97/02 243, 
WO 97/36 868, WO 98/05 638). 

Also knoWn from the literature are certain 3H-pyraZol-3 
one derivatives, such as, for example, 1,2-diethyl-1,2-dihy 
dro-5-hydroxy-4-phenyl-3H-pyraZol-3-one or [5-oxo-1,2 
diphenyl-4-(p-sulphophenyl)-3 -pyraZolin-3 -yl] -oxy, 
disodium salt, or p-(3-hydroxy-5-oxo-1,2-diphenyl-3-pyra 
Zolin-4-yl)-benZenesulphonic acid (cf. J. Heterocycl. Chem., 
25(5), 130141305, 1988 or J. Heterocycl. Chem., 25(5), 
130741310, 1988 or Zh. Obshch. Khim., 34(7), 239742402, 
1964). HoWever, a biological activity of these compounds is 
not described. 

Furthermore, it is knoWn that the trisodium salt of 4,4', 
4"-(5 -hydroxy-3 -oxo-1H-pyraZol-1,2,4(3H)-triyl)-tris-ben 
Zenesulphonic acid has pharmacological properties (cf. Far 
makol. Toksikol. (MoscoW), 38(2), 18(k186, 1976). 
HoWever, it is not knoWn to be used in crop protection. 
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2 
Moreover, EP-508 126 and WO 92/16 510, WO 96/21 652 

describe 4-arylpyraZolidin-3,5-dione derivatives having her 
bicidal, acaricidal and insecticidal properties. Additionally, 
4-arylpyraZolidines have become knoWn of Which fungi 
cidal properties have been described (WO 96/36 229, WO 
96/36 615, WO 96/36 616, WO 96/36 633). 

Certain phenyl-pyrone derivatives Which are unsubsti 
tuted in the phenyl ring have already become knoWn (cf. A. 
M. ChiraZi, T. Kappe and E. Ziegler, Arch. Pharm. 309, 558 
(1976) and K.-H. BoltZe and K. Heidenbluth, Chem. Ber. 91, 
2849), a possible use of these compounds as pesticides not 
being mentioned. Phenyl-pyrone derivatives Which are sub 
stituted in the phenyl ring and have herbicidal, acaricidal and 
insecticidal properties are described in EP-A-588 137, WO 
96/25 395, WO 96/35 664, WO 97/01 535, WO 97/02 243, 
WO 97/16 436, WO 97/19 941 and WO 97/36 868, WO 
98/05 638. 

Certain 5-phenyl-1,3-thiaZine derivatives Which are 
unsubstituted in the phenyl ring have already become knoWn 
(cf. E. Ziegler and E. Steiner, Monatsh. 95, 147 (1964), R. 
Ketcham, T. Kappe and E. Ziegler, J. Heterocycl. Chem. 10, 
223 (1973)), a possible use ofthese compounds as pesticides 
not being mentioned. 5-Phenyl-1,3-thiaZine derivatives 
Which are substituted in the phenyl ring and have herbicidal, 
acaricidal and insecticidal activity are described in WO 
94/14 785, WO 96/02 539, WO 96/35 664, WO 97/01535, 
WO 97/02 243, WO 97/02 243, WO 97/36 868. 

It is knoWn that certain substituted 2-arylcyclopentanedi 
ones have herbicidal and acaricidal properties (cf., for 
example, U.S. Pat. Nos. 4,283,348; 4,338,122; 4,436,666; 
4,526,723; 4,551,547; 4,632,698; WO 96/01 798; WO 96/03 
366 and also W0 97/ 14 667). Moreover, compounds of a 
similar structure are known: 3-hydroxy-5,5-dimethyl-2-phe 
nylcyclopent-2-ene-1-one from the publication Mickle?eld 
et al., Tetrahedron, (1992), 7519426 and the natural product 
involutine (—) -cis -5 -(3 ,4 -dihydroxyphenyl)-3 , 4-dihydroxy 
2-(4-hydroxyphenyl)-cyclopent-2-ene-one from the publica 
tion EdWards et al., J. Chem. Soc. S, (1967), 40549. An 
insecticidal or acaricidal activity is not described. Moreover, 
2-(2,4,6-trimethylphenyl)-1,3-indanedione is knoWn from 
the publication J. Economic Entomology, 66, (1973), 584 
and the Olfenlegungsschrift DE-2 361 084, With herbicidal 
and acaricidal activities being mentioned. 

It is knoWn that certain substituted 2-arylcyclohexanedi 
ones have herbicidal and acaricidal properties (cf., for 
example, U.S. Pat. Nos. 4,175,135, 4,209,432, 4,256,657, 
4,256,658, 4,256,659, 4,257,858, 4,283,348, 4,303,669, 
4,351,666, 4,409,153, 4,436,666, 4,526,723, 4,613,617, 
4,659,372, DE-2 813 341, and also Wheeler, T. N., J. Org. 
Chem. 44, 4906 (1979)). 

HoWever, the activity and the activity spectrum of these 
compounds are, in particular at loW application rates and 
concentrations, not alWays entirely satisfactory. Further 
more, the compatibility of these compounds With plants is 
not alWays satisfactory. 

This invention, accordingly, provides novel compounds 
of the formula (I) 

(I) 

CKE 
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in Which 

X represents halogen, alkyl, alkoxy, alkenyloxy, alkylthio, 
alkylsulphinyl, alkylsulphonyl, halogenoalkyl, halo 
genoalkoxy, halogenoalkenyloxy, nitro, cyano or in each 
case optionally substituted phenyl, phenoxy, phenylthio, 
phenylalkoxy or phenylalkylthio, 

Y represents in each case optionally substituted cycloalkyl, 
aryl or hetaryl, 

Z represents hydrogen, halogen, alkyl, alkoxy, alkenyloxy, 
halogenoalkyl, halogenoalkoxy, halogenoalkenyloxy, 
nitro or cyano, 

CKE represents one of the groups 

(1) 
O/G 

A 

B \ , 
N 

D/ 
O 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

Or 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 

-continued 
(3) 

in Which 
A represents hydrogen, in each case optionally halogen 

substituted alkyl, alkenyl, alkoxyalkyl, polyalkoxy 
alkyl, alkylthioalkyl, saturated or unsaturated, option 
ally substituted cycloalkyl in Which optionally at least 
one ring atom is replaced by a heteroatom, or in each 
case optionally halogen-, alkyl-, halogenoalkyl-, 
alkoxy, halogenoalkoxy-, cyano- or nitro-substituted 
aryl, arylalkyl or hetaryl, 

B represents hydrogen, alkyl or alkoxyalkyl, or 
A and B together With the carbon atom to Which they are 

attached represent a saturated or unsaturated unsubsti 
tuted or substituted cycle Which optionally contains at 
least one heteroatom, 

D represents hydrogen or an optionally substituted radical 
selected from the series consisting of alkyl, alkenyl, 
alkinyl, alkoxyalkyl, polyalkoxyalkyl, alkylthioalkyl, 
saturated or unsaturated cycloalkyl in Which one or 
more ring members are optionally replaced by heteroa 
toms, arylalkyl, aryl, hetarylalkyl or hetaryl or 

A and D together With the atoms to Which they are 
attached represent a saturated or unsaturated cycle 
Which is unsubstituted or substituted in the A,D moiety 
and Which optionally contains at least one (in the case 
Where CKE:(4) further) heteroatom, or 

A and Q1 together represent alkanediyl or alkenediyl, each 
of Which is optionally substituted by in each case 
optionally substituted alkyl, hydroxyl, alkoxy, alky 
lthio, cycloalkyl, benZyloXy or aryl, or 

Q1 represents hydrogen or alkyl, 
Q2, Q4, Q5 and Q6 independently of one another each 

represent hydrogen or alkyl, 
Q3 represents hydrogen, alkyl, alkoxyalkyl, alkylthio 

alkyl, optionally substituted cycloalkyl (in Which 
optionally one methylene group is replaced by oxygen 
or sulphur) or optionally substituted phenyl, or 

Q3 and Q4 together With the carbon atom to Which they are 
attached represent a saturated or unsaturated unsubsti 
tuted or substituted cycle Which optionally contains a 
heteroatom, 

G represents hydrogen (a) or represents one of the groups 

(b) 

(C) 

O 

)bRl 
L 

l R2 / , 
M 

(d) 
$02-18, 
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-continued 
(6) 

(g) 

in Which 
E represents a metal ion or an ammonium ion, 
L represents oxygen or sulphur, 
M represents oxygen or sulphur, 
Rl represents in each case optionally halogen-substi 

tuted alkyl, alkenyl, alkoxyalkyl, alkylthioalkyl, 
polyalkoxyalkyl or optionally halogen-, alkyl- or 
alkoxy-substituted cycloalkyl, in Which one or more 
methylene groups can be replaced With heteroatoms, 
in each case optionally substituted phenyl, phenyla 
lkyl, hetaryl, phenoxyalkyl or hetaryloxyalkyl, 

R2 represents in each case optionally halogen-substi 
tuted alkyl, alkenyl, alkoxyalkyl, polyalkoxyalkyl or 
represents in each case optionally substituted 
cycloalkyl, phenyl or benZyl, 

R3, R4 and R5 independently of one another each 
represent in each case optionally halogen-substituted 
alkyl, alkoxy, alkylamino, dialkylamino, alkylthio, 
alkenylthio, cycloalkylthio and represent in each 
case optionally substituted phenyl, benZyl, phenoxy 
or phenylthio, 

R6 and R7 independently of one another each represent 
hydrogen, in each case optionally halogen-substi 
tuted alkyl, cycloalkyl, alkenyl, alkoxy, alkoxyalkyl, 
represent optionally substituted phenyl, represent 
optionally substituted benZyl, or together With the 
nitrogen atom to Which they are attached represent a 
cycle Which is optionally interrupted by oxygen or 
sulphur. 

Depending, inter alia, on the nature of the sub stituents, the 
compounds of the formula (I) can be present as geometrical 
and/or optical isomers or mixtures of isomers in varying 
compositions, Which can be separated, if desired, in a 
customary manner. The present invention provides both the 
pure isomers and the isomer mixtures, their preparation and 
use and also compositions comprising them. In the folloW 
ing, for simplicity, hoWever, compounds of the formula (I) 
are alWays referred to, although both pure compounds and, 
if appropriate, mixtures having different proportions of 
isomeric compounds are intended. 

Including the meanings (l) to (8) of the group CKE, the 
folloWing principal structures (I-l) to (I-8) result: 

(1-1) 

20 
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60 

-continued 
G (1-2) 

/ 
O x 

A 

B \ Y, 
O 

O Z 

G (1-3) 
/ 

O x 

A 

B \ Y, 
S 

0 Z 

G (1-4) 
/ 

O x 

A 
\ N 

| Y. 
N 

D/ 
O Z 

(1-5) 

(1-6) 

(1-7) 

(1-3) 

in Which 

A, B, D, G, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and Z are each as 
de?ned above. 

Including the various meanings (a), (b), (c), (d), (e), (f) 
and (g) of the group G, the folloWing principal structures 
(I-l-a) to (I-l-g), result if CKE represents the group (1), 
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-continued 

5 

10 

15 (l-l-g): 

20 

R7—N 

25 

(1-1-0); in Which 
A, B, D, E, L, M, X, Y, Z, R1, R2, R3, R4, R5, R6 and R7 are 

each as de?ned above. 

Including the various meanings (a), (b), (c), (d), (e), (l) 
and (g) of the group G, the following principal structures 
(l-2-a) to (l-2-g), result if CKE represents the group (2), 

35 

(1-2-51): 

A OH X 

40 B \ 
Y 

(l-l-d): 
O 

0 Z 

45 (I-Z-b): 

O 

18% 
A o X 

50 

B \ 
Y 

O 
l-l- : 

( e) 55 0 Z 
(1-2-0): 

h 
60 

65 
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-continued 

(1-2-(1); 

in Which 

A, B, E, L, M, X, Y, Z, R1, R2, R3, R4, R5, R6 and R7 are each 50 
as de?ned above. 

US 7,105,471 B2 

20 

25 

30 

35 

40 

45 

Including the Various meanings (a), (b), (c), (d), (e), (f) 

(1-3-51): 

and (g) of the group G, the following principal structures 
(l-3-a) to (l-3-g), result if CKE represents the group (3), 

55 

60 

65 

1 0 

-continued 
(I-3-b): 

O 

RIJL 
A O X 

B 

(1-3-e): 

L R4 
\\/ 

—P 
A X \ 

R5 
B 

\ Y 
s 

o 2 

(1-3-1); 

O—E 
A X 

B 



US 7,105,471 B2 
11 

in Which 

A, B, E, L, M, X, Y, Z, R1, R2, R3, R4, R5, R6 and R7 are each 
as de?ned above. 

Including the various meanings (a), (b), (c), (d), (e), (f) 
and (g) of the group G, the following principal structures 
(l-4-a) to (l-4-g), result if CKE represents the group (4), 

(1-4-5): 

5 
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25 

30 

35 

40 

45 

50 
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-continued 

(l-4- g): 

in Which 

A, D, E, L, M, X, Y, Z, R1, R2, R3, R4, R5, R6 and R7 are each 
as de?ned above. 

Depending on the position of the substituent G, the 
compounds of the formula (1-5) can be present in the tWo 
isomeric forms of the formulae (l-5-A) and (l-5-B), 

(I-S-A) 

T 
A o x 

D / \ Y 
o 

(1-5-13) 
A o x 

Which is meant to be indicated by the dashed line in the 
formula (1-5). 
The compounds of the formulae (l-5-A) and (l-5-B) can 

be present both as mixtures and in the form of their pure 
isomers. Mixtures of the compounds of the formulae (l-5-A) 
and (l-5-B) can be separated, if desired, in a manner knoWn 
per se by physical methods, for example by chromato 
graphic methods. 

For reasons of clarity, hereinbeloW in each case only one 
of the possible isomers is given. This does not exclude that 
the compounds may, if appropriate, be present in the form of 
the isomer mixtures or in the respective other isomeric form. 
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Including the Various meanings (a), (b), (c), (d), (e), (f) 
and (g) of the group G, the following principal structures 
(l-5-a) to (l-5-g) result if CKE represents the group (5), 

(1-5-0): 

(I-S-d): 

20 

25 

30 

35 

40 

50 

65 

14 

-continued 
(1-5-e): 

in Which 
A, D, E, L, M, X, Y, Z, R1, R2, R3, R4, R5, R6 and R7 are each 

as de?ned above. 

Including the Various meanings (a), (b), (c), (d), (e), (f) 
and (g) of the group G, the folloWing principal structures 
(l-6-a) to (l-6-g), result if CKE represents the group (6), 

A 

FN 
S O 

— X 

HO 

Z Y 

(I-6-b): 

A 

%N 
S 0 

R1 — X 

>fo 
O 
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-continued 
(1-6-0): 

A 

>:N 
S O 

R2_M — X 

I; O 
L 

Z Y 

(1-6-11): 

A 

>:N 
S O 

— X 

R3—SO2— 

Z Y 

(l-6-e): 

A 

>:N 
S O 

— X 

4 R\ 
/ —0 

R5 N 

Z Y 

(1-6-1); 

A 

>:N 
S O 

— X 

E—O 

Z Y 

(l-6-g): 

A 

>=N 
S O 

L — X 

0 

R7—N 
\ 
R6 Z Y 

in Which 

A, E, L, M, X, Y, Z, R1, R2, R3, R4, R5, R6 and R7 are each 
as de?ned above. 

Depending on the position of the substituent G, the 
compounds of the formula (1-7) can be present in the tWo 
isomeric forms of the formulae (l-7-A) and (l-7-B): 
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(1-7-A) 

Cf 
A o X 

B— 

\ Y 

Q1 Q2 0 Z 
(I-7-B) 

A o X 

B— 

/ Y 

Q1/ 
Q2 (I) Z 

G 

Which is meant to be indicated by the dashed line in the 
formula (I). 
The compounds of the formulae (l-7-A) and (l-7-B) can 

be present both as mixtures and in the form of their pure 
isomers. Mixtures of the compounds of the formulae (l-7-A) 
and (l-7-B) can be separated, if desired, by physical meth 
ods, for example by chromatographic methods. 

For reasons of clarity, hereinbeloW in each case only one 
of the possible isomers is given. This does not exclude that 
the compounds may, if appropriate, be present in the form of 
the isomer mixtures or in the respective other isomeric form. 

Including the various meanings (a), (b), (c), (d), (e), (f) 
and (g) of the group G, the folloWing principal structures 
(l-7-a) to (l-7-g) result: 

(l-7-a): 

A 011 x 

B— 

\ Y 

Q1/ 
Q2 0 Z 

(1-7-11) 
0 

R1J]\O 
A X 

B— 

\ Y 

1/ 
Q2 0 Z 

(1-7-0) 

L 

H 
o—c—M—R2 

A x 

B— 

\ Y 

Q/ 
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-continued 

Q2 0 Z 

(l-7-e): 

L 15 

II /R‘‘ 
O—P\ 

A X R5 

B— 

\ Y 20 

Ql/ 
Q2 0 Z 

(1-7-1); 25 

O—E 
A X 

B— 

\ Y 30 

Ql/ 
Q2 0 Z 

35 
(1-7-91 

L 

i R6 0 N/ 
A X \ 40 

R7 
B— 

\ Y 

Q1/ 45 
Q2 0 Z 

in Which 

A. B, Q1, Q2, E, L, M, X, Y, 2. R1, R2, R3, R4, R5, R6 and 50 
R7 are each as de?ned above. 

Depending on the position of the substituent G, the 
compounds of the formula (1-8) can be present in the tWo 
isomeric forms of the formulae (l-8-A) and (l-8-B) 55 

(I-B-A) 
G 

A O X 60 
B 

Q3 
Y 

65 

Q5 Q6 0 Z 

18 

-continued 
(I-S-B) 

B A o X 

Q3 
Q4 Y 

Q5 Q6 (I) Z 
G 

Which is meant to be indicated by the dashed line in the 
formula (I). 
The compounds of the formulae (l-8-A) and (l-8-B) can 

be present both as mixtures and in the form of their pure 
isomers. Mixtures of the compounds of the formulae (l-8-A) 
and (l-8-B) can be separated, if desired, by physical meth 
ods, for example by chromatographic methods. 

For reasons of clarity, hereinbeloW in each case only one 
of the possible isomers is given. This takes into account that 
the relevant compound may, if appropriate, be present as an 
isomer mixture or in the respective other isomeric form. 

Including the various meanings (a), (b), (c), (d), (e), (f) 
and (g) of the group G, the folloWing principal structures 
(l-8-a) to (l-8-g) result: 

(l-8-a): 

(1-8-0): 
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-continued 

(I-S-d): 

(1-8-e): 

(l- 8- g): 

in Which 

A, B, E, L, M, Q3, Q4, Q5, Q6, X, Y, Z, R1, R2, R3, R4, R5, 
R6 and R7 are each as de?ned above. 

Furthermore, it has been found that the novel compounds 
of the formula (I) are obtained by one of the processes 

described beloW: 

20 

25 

30 

35 

40 

45 

50 

55 

20 
(A) Substituted 3-phenylpyrrolidine-2,4-diones or their 

enols of the formula (l-l-a) 

(l-l-a) 

in Which 
A, B, D, X, Y and Z are each as de?ned above 
are obtained When 

N-acylamino acid esters of the formula (II) 

(11) 
002R8 

in Which 

A, B, D, X, Y and Z are each as de?ned above and 

R8 represents alkyl (preferably CliC6-alkyl) 
are condensed intramolecularly in the presence of a 

diluent and in the presence of a base. 

(B) Moreover, it has been found that substituted 3-phenyl 
4-hydroxy-A3-dihydrofuranone derivatives of the formula 
(l-2-a) 

(1-2-21) 
A HO X 

B 

\ Y 
0 

0 Z 

in Which 

A, B, X, Y and Z are each as de?ned above 

are obtained When 

carboxylic esters of the formula (III) 

(III) 
002R8 

0 
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in Which 
A, B, X, Y, Z and R8 are each as de?ned above 
are condensed intramolecularly in the presence of a 

diluent and in the presence of a base. 
(C) Furthermore, it has been found that substituted 3-phe 

nyl-4-hydroXy-A3-dihydrothiophenone derivatives of the 
formula (l-3-a) 

(1-3-21) 
A HO X 

B 

\ Y 
s 

0 Z 

in Which 
A, B, X, Y and Z are each as de?ned above 
are obtained When 
[3-ketocarboxylic esters of the formula (IV) 

(1V) 

Y 

in Which 
A, B, X, Y, Z and R8 are each as de?ned above and 
W represents hydrogen, halogen (preferably ?uorine, 

chlorine, bromine), alkyl (preferably CliC6-alkyl) or 
alkoxy (preferably CliCs-alkoxy) 

are cycliZed intramolecularly, if appropriate in the pres 
ence of a diluent and in the presence of an acid. 

(D) Furthermore, substituted 3-hydroxyl-4-phenyl-5-oxo 
pyraZolines of the formula (l-4-a) 

(1-4-21) 

in Which 
A, D, X, Y and Z are each as de?ned above 
are obtained When 

(0t) halogenocarbonyl ketenes of the formula (V) 
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in Which 

X, Y and Z are each as de?ned above and 

Hal represents halogen (in particular chlorine or bromine) 
or 

([3) malonic acid derivatives of the formula (V 1) 

(V1) 

in Which 

R8, X, Y and Z are each as de?ned above 

are reacted With hydraZines of the formula (VII) 

A-NHiNH-D (VII) 

in Which 

A and D are each as de?ned above 

if appropriate in the presence of a diluent and if appro 

priate in the presence of a base. 

(E) Furthermore, it has been found that the novel substituted 
3-phenylpyrone derivatives of the formula (l-5-a) 

(1-5-21) 

in Which 

A, D, X, Y and Z are each as de?ned above 

are obtained When 

carbonyl compounds of the formula (V111) 

(V111) 
O 

D—C—CH2—A 

in Which 

A and D are each as de?ned above 

or their silyl enol ethers of the formula (Vllla) 

(Vllla) 
CHA 
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in Which 

A, D and R8 are each as de?ned above 

are reacted With ketene acid halides of the formula (V) 

(V) 

COHal 

in Which 

X, Y and Z are each as de?ned above and 

Hal represents halogen (preferably represents chlorine or 
bromine), 

if appropriate in the presence of a diluent and if appro 
priate in the presence of an acid acceptor. 

Furthermore, it has been found 

(F) that the novel substituted phenyl-l ,3-thiaZine derivatives 
of the formula (l-6-a) 

(1-6-21) 

in Which 

A, X, Y and Z are each as de?ned above 

are obtained When thioamides of the formula (IX) 

(1X) 
S 

in Which 

A is as de?ned above 

are reacted With ketene acid halides of the formula (V) 

(V) 

COHal 

in Which 

Hal, X, Y and Z are each as de?ned above, 

if appropriate in the presence of a diluent and if appro 
priate in the presence of an acid acceptor. 
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Furthermore, it has been found 

(G) that compounds of the formula (l-7-a) 

(1-7-21) 
A OH X 

\ Y 

Q1 Q2 0 Z 

in Which 
A, B, Q1, Q2, X, Y and Z are each as de?ned above 
are obtained When 

ketocarboxylic esters of the formula Q() 

(X) 

in Which 
A, B, Q1, Q2, X, Y and Z are each as de?ned above and 
R8 represents alkyl (in particular CliCs-alkyl) 
are cycliZed intramolecularly, if appropriate in the pres 

ence of a diluent and in the presence of a base. 

Moreover, it has been found 
(H) that compounds of the formula (l-8-a) 

(I-S-a) 

in Which 
A, B, Q3, Q4, Q5, Q6, X, Y and Z are each as de?ned 

above 
are obtained When 

6-aryl-5-keto-hexanoic esters of the formula (X1) 

(X1) 
ABQsQs X 

R8020 
Q3 Q4 0 

Z Y 
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in Which 
A, B, Q3, Q4, Q5, Q6, X, Y and Z are each as de?ned 

above and 
R8 represents alkyl (preferably CliC6-alkyl) 
are condensed intramolecularly in the presence of a 

diluent and in the presence of a base; or 

(I) that compounds of the formulae (l-l-a) to (l-8-a) shoWn 
above in WhichA, B, D, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and 
Z are each as de?ned above are obtained When com 

pounds of the formula (l-l'-a) to (l-8'-a), 

A OH X 

B 

\ Y, 
o 

o z 

(I-3'-a) 

A OH X 

B 

\ Y, 
s 

10 
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-continued 

in Which 

A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, X and Z are each as 
de?ned above and 

Y' represents chlorine, bromine or iodine, preferably 
represents bromine, are reacted With boronic acids of 
the formula Gill) 

(XII) 
OH 

OH 

in Which 

Y is as de?ned above 

in the presence of a solvent, a base and a catalyst, suitable 
catalysts being, in particular, palladium compleXes. 

Moreover, it has been found 

(J) that the compounds of the formulae (l-l-b) to (l-8-b) 
shoWn above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, 
R1, X, Y and Z are each as de?ned above are obtained 

When compounds of the formulae (1-1 -a) to (l-8-a) shoWn 
above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and 
Z are each as de?ned above are in each case 



US 7,105,471 B2 
27 

(0t) reacted With acyl halides of the formula (XIII) 

(XIII) 

HAY R1 
o 

in which 
R1 is as de?ned above and 
Hal represents halogen (in particular chlorine or bromine) 

or 

([3) reacted With carboXylic anhydrides of the formula @(IV) 

in which 
R1 is as de?ned above, 
if appropriate in the presence of a diluent and if appro 

priate in the presence of an acid binder; 
(K) that the compounds of the formulae (l-l-c) to (l-8-c) 

shoWn above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, 
R2, M, X, Y and Z are each as de?ned above and L 
represents oxygen are obtained When compounds of the 
formulae (l-l-a) to (l-8-a) shoWn above in Which A, B, D, 
Q1, Q2, Q3, Q4, Q5, Q6, X, Y and Z are each as de?ned 
above are in each case 
reacted With chloroformic esters or chloroformic 

thioesters of the formula @(V) 

R2-M-CO4Cl (XV) 

in Which 
R2 and M are each as de?ned above, 
if appropriate in the presence of a diluent and if appro 

priate in the presence of an acid binder; 
(L) that compounds of the formulae (l-l-c) to (l-8-c) shoWn 

above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, R2, M, 
X, Y and Z are each as de?ned above and L represents 
sulphur are obtained When compounds of the formulae 
(l-l-a) to (l-8-a) shoWn above in Which A, B, D, Q1, Q2, 
Q3, Q4, Q5, Q6, X, Y and Z are each as de?ned above are 
in each case reacted With chloromonothioformic esters or 
chlorodithioformic esters of the formula @(Vl) 

(XVI) 

S 

in Which 
M and R2 are each as de?ned above 
if appropriate in the presence of a diluent and if appro 

priate in the presence of an acid binder and 
(M) that compounds of the formulae (l-l -d) to (l-8-d) shoWn 

above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, R3, X, 
Y and Z are each as de?ned above are obtained When 

compounds of the formulae (l-l-a) to (l-8-a) shoWn above 
in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and Z are 
each as de?ned above are in each case 

reacted With sulphonyl chlorides of the formula (XVII) 

R3iS 0241 (XVII) 

in Which 
R3 is as de?ned above, 
if appropriate in the presence of a diluent and if appro 

priate in the presence of an acid binder, 

28 
(N) that compounds of the formulae (l-l-e) to (l-8-e) shoWn 

above in Which A, B, D, L, Q1, Q2, Q3, Q4, Q5, Q6, R4, 
R5, X, Y and Z are each as de?ned above are obtained 
When compounds of the formulae (1-1 -a) to (l-8-a) shoWn 

5 above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and 
Z are each as de?ned above are in each case 

reacted With phosphorus compounds of the formula 
@(Vlll) 

10 

(XVIII) 
R4 

Hal—P 

15 “\R5 L 

in Which 

L, R4 and R5 are each as de?ned above and 
20 Hal represents halogen (in particular chlorine or bro 

mine), 
if appropriate in the presence of a diluent and if appro 

priate in the presence of an acid binder, 

25 (L) that compounds of the formulae (l-l-f) to (l-8-f) shoWn 
above in Which A, B, D, E, Q1, Q2, Q3, Q4, Q5, Q6, X, Y 
and Z are each as de?ned above are obtained When 

compounds of the formulae (l-l-a) to (l-8-a) in Which A, 
B, D, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and Z are each as 

30 de?ned above are in each case 

reacted With metal compounds or amines of the formulae 

@(IX) or (XX) 

Me(oR1°), (XIX) 
35 

R10\ R11 N/ 

40 in 

in Which 

45 Me represents a mono- or divalent metal (preferably an 

alkali metal or alkaline earth metal, such as lithium, 
sodium, potassium, magnesium or calcium), 

t represents the number 1 or 2 and 

R10, R11, R12 independently of one another each represent 
50 hydrogen or alkyl (preferably Cl£8-alkyl), 

if appropriate in the presence of a diluent, 

(P) that compounds of the formulae (l-l-g) to (l-8-g) shoWn 
above in Which A, B, D, L, Q1, Q2, Q3, Q4, Qs, Q6, R6, 
R7, X, Y and Z are each as de?ned above are obtained 
When compounds of the formulae (1-1 -a) to (l-8-a) shoWn 
above in Which A, B, D, Q1, Q2, Q3, Q4, Q5, Q6, X, Y and 
Z are each as de?ned above are in each case 

55 

(0t) reacted With isocyanates or isothiocyanates of the for 
60 mula @(Xl) 

R‘LN:c:L (XXI) 

in Which 

65 R6 and L are each as de?ned above 

if appropriate in the presence of a diluent and if appro 
priate in the presence of a catalyst, or 
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([3) reacted With carbamoyl chlorides or thiocarbamoyl chlo 
rides of the formula (XXII) 

(XXII) 

6 xi 
in Which 
L, R6 and R7 are each as de?ned above 
if appropriate in the presence of a diluent and if appro 

priate in the presence of an acid binder. 
Furthermore, it has been found that the novel compounds 

of the formula (I) have very good activity as pesticides, 
preferably as insecticides, acaricides and also as herbicides. 

The formula (1) provides a general de?nition of the 
compounds according to the invention. Preferred substitu 
ents or ranges of the radicals listed in the formulae men 
tioned hereinabove and hereinbeloW are illustrated beloW: 

X preferably represents halogen, CliC6-alkyl, Cl£6-halo 
genoalkyl, CliC6-alkoxy, C3£6-alkenyloxy, C1£6 
alkylthio, Cl£6-alkylsulphinyl, CliC6-alkylsulphonyl, 
CliC6-halogenoalkoxy, C3iC6-halogenoalkenyloxy, 
nitro, cyano or in each case optionally halogen-, C1£6 
alkyl-, CliC6-alkoxy-, CliC4-halogenoalkyl-, CliC4-ha 
logenoalkoXy-, nitro- or cyano-substituted phenyl, phe 
noxy, phenylthio, benZyloXy or benZylthio. 

Y preferably represents one of the radicals 

V2 
V3 

_\ V2 

Rd ’ C k’ S V2 N 

20 
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-continued 

N v2 N v2 Y 

Vl preferably represents hydrogen, halogen, Cl£l2-alkyl, 
CliC6-alkoxy, CliC4-halogenoalky, Cl£4-halo 
genoalkoxy, nitro, cyano or phenyl, phenoxy, phenoxy 
CliC4-alkyl, phenyl-Cl£4-alkoxy, phenylthio-CliC4 
alkyl or phenyl-CliC4-alkylthio, each of Which is 
optionally mono- or polysubstituted by halogen, CliC6 
alkyl, CliC6-alkoxy, CliC4-halogenoalkyl, Cl£4-halo 
genoalkoxy, nitro or cyano. 

V2 and V3 independently of one another each preferably 
represent hydrogen, halogen, C 1*C6-alkyl, C l£6-alkoxy, 
CliC4-halogenoalkyl or CliC4-halogenoalkoxy. 

Z preferably represents hydrogen, halogen, CliC6-alkyl, 
CliC6-halogenoalkyl, CliC6-alkoxy, Cl£6-halo 
genoalkoxy, nitro or cyano. 

CKE preferably represents one of the groups 

(1) 
o/G 

A 

B \ , 
N 

D/ 
o 

(2) 

(3) 

(4) 

(5) 
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-continued 
(6) 

(7) 

(3) 

A preferably represents hydrogen or in each case optionally 
halo gen-substituted C 1£ 1 2-alkyl, CYCS-alkenyl, 
CliClo-alkoxy-CliCs-alkyl, poly-CfC8-alkoxy-Cl£8 
alkyl, CliClO-alkylthio-CfC6-alkyl, optionally halo 
gen-, Cl£6-alkyl- or CliC6-alkoxy-substituted C3£8 
cycloalkyl in Which optionally one or tWo not directly 
adjacent ring members are replaced by oxygen and/or 
sulphur or represents in each case optionally halogen-, 
CliC6-alkyl-, CliC6-halogenoalkyl-, CliC6-alkoxy-, 
CliC6-halogenoalkoxy-, cyano- or nitro-substituted C6 
or ClO-aryl (phenyl or naphthyl), hetaryl having 5 to 6 
ring atoms (for example furanyl, pyridyl, imidaZolyl, 
triaZolyl, pyraZolyl, pyrimidyl, thiaZolyl or thienyl) or C6 
or Clo-aryl-CliC6-alkyl (phenyl-Cl£6-alkyl or naph 
thyl-Cl£6-alkyl). 

B preferably represents hydrogen, CliCm-alkyl or C1£8 
alkoxy-CliC6-alkyl or 

A, B and the carbon atom to Which they are attached 
preferably represent saturated CyClO-cycloalkyl or 
unsaturated C5£lO-cycloalkyl in Which optionally one 
ring member is replaced by oxygen or sulphur and Which 
are optionally mono- or disubstituted by CliCs-alkyl, 
CyClO-cycloalkyl, CliCs-halogenoalkyl, Cl£8-alkoxy, 
CliCs-alkylthio, halogen or phenyl or 

A, B and the carbon atom to Which they are attached 
preferably represent C3iC6-cycloalkyl Which is substi 
tuted by an alkylenedilyl group Which optionally contains 
one or tWo not directly adjacent oxygen and/or sulphur 
atoms, or by an alkylenedioxyl group or by an alkylene 
dithioyl group Which, together With the carbon atom to 
Which it is attached, forms a further ?ve- to eight 
membered ring, or 

A, B and the carbon atom to Which they are attached 
preferably represent C3iCs-cycloalkyl or CsiCs-cy 
cloalkenyl, in Which tWo substituents together With the 
carbon atoms to Which they are attached represent in each 
case optionally Cl£6-alkyl-, Cl£6-alkoxy- or halogen 
substituted CfC6-alkanediyl, C2£6-alkenediyl or 
C4iC6-alkanedienediyl in Which optionally one methyl 
ene group is replaced by oxygen or sulphur. 

10 

20 

25 

55 

60 

32 
D preferably represents hydrogen, in each case optionally 

halo gen-substituted C liC l 2-alkyl, C3iCs-alkenyl, 
CYCS-alkinyl, Cl£lO-alkoxy-C2*C8-alkyl, poly 
CliCs-alkoxy-CfCs-alkyl, CliClo-alkylthio-CfCs 
alkyl, optionally halogen-, CliC4-alkyl-, CliC4-alkoxy 
or Cl£4-halogenoalkyl-substituted C3iCs-cycloalkyl in 
Which optionally one ring member is replaced by oxygen 
or sulphur or in each case optionally halogen-, CliC6 
alkyl-, CliC6-halogenoalkyl-, CliC6-alkoxy-, Cl£6-ha 
logenoalkoxy-, cyano- or nitro-substituted phenyl, hetaryl 
having 5 or 6 ring atoms (for example furanyl, imidaZolyl, 
pyridyl, thiaZolyl, pyraZolyl, pyrimidyl, pyrrolyl, thienyl 
or triaZolyl), phenyl-Cl£6-alkyl or hetaryl-Cl£6-alkyl 
having 5 or 6 ring atoms (for example furanyl-, imida 
Zolyl-, pyridyl-, thiaZolyl-, pyraZolyl-, pyrimidyl-, pyrro 
lyl-, thienyl- or triaZolyl-CfC6-alkyl), or 

A and D together preferably represent in each case option 
ally substituted C3iC6-alkanediyl or C3iC6-alkenediyl in 
Which optionally one methylene group is replaced by 
oxygen or sulphur, 
possible substituents in each case being: 
halogen, hydroxyl, mercapto or in each case optionally 

halogen-substituted C1£lO-alkyl, Cl£6-alkoxy, 
CliC6-alkylthio, C3iC7-cycloalkyl, phenyl or benZy 
loxy, or a further C3iC6-alkanediyl grouping, C3iC6 
alkenediyl grouping or a butadienyl grouping Which is 
optionally substituted by CliC6-alkyl or in Which 
optionally tWo adjacent substituents together With the 
carbon atoms to Which they are attached form a further 
saturated or unsaturated cycle having 5 or 6 ring atoms 
(in the case of the compound of the formula (l-1),A and 
D, together With the atoms to Which they are attached, 
then represent, for example, the groups AD-1 to AD-10 
mentioned further beloW) Which cycle may contain 
oxygen or sulphur, or Which may optionally contain 
one of the groups below 

0 

IO R20 
T 
0 

R19 

Or 

A and Q1 together preferably represent C3iC6-alkanediyl or 
C4iC6-alkenediyl, each of Which is optionally mono- or 
disubstituted by identical or different substituents selected 
from the group consisting of halogen, hydroxyl; CliCl 
alkyl, CliC6-alkoxy, Cl£6-alkylthio, C3iC7-cycloalkyl, 
each of Which is optionally mono- to trisubstituted by 
identical or different halogens; and benZyloxy and phenyl, 



US 7,105,471 B2 
33 

each of Which is optionally mono- to trisubstituted by 
identical or different substituents selected from the group 
consisting of halogen, CliC6-alkyl or Cl£6-alkoxy, and 
Which furthermore optionally contains one of the groups 

13 

. \ . /R . \ OR15 
C = _ l3 , _ , / , 

N R N N /C\ / / \ 0Rl6 
R14 

sRl5 
\C/ , S R17 ; 0 R17 ; 

/ \SR16 >< >< R18 R18 
S O 

O o 

i or i 
O R19 0 R19 

Y” 
or is bridged by a CFCZ-alkanediyl group or by an 
oxygen atom, or 

Q1 preferably represents hydrogen or Cl£4-alkyl. 
Q2, Q4, Q5 and Q6 independently of one another each 

preferably represent hydrogen or C 1*C4-alkyl, 
Q3 preferably represents hydrogen, CliC6-alkyl, C1£6 

alkoxy-CliCz-alkyl, C1£6-alkylthio-CliC2-alkyl, 
optionally CliC4-alkyl- or CliC4-alkoxy-substituted 
C3iCs-cycloalkyl in Which optionally one methylene 
group is replaced by oxygen or sulphur or optionally 
halogen-, CliC4-alkyl-, CliC4-alkoxy-, Cl£2-halo 
genoalkyl-, CliC2-halogenoalkoxy-, cyano- or nitro-sub 
stituted phenyl, or 

Q3 and Q4 together With the carbon atom to Which they are 
attached represent optionally CliC4-alkyl-, C1£4 
alkoxy- or CliCz-halogenoalkyl-substituted C3iC7-cy 
cloalkyl in Which optionally one ring member is replaced 
by oxygen or sulphur. 

G preferably represents hydrogen (a) or represents one of the 
groups 

(b) 

(C) 

(d) 
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-continued 
(5;) 

in particular represents (a), (b) or (c), 
in Which 
E represents a metal ion or an ammonium ion, 
L represents oxygen or sulphur and 
M represents oxygen or sulphur. 

Rl preferably represents in each case optionally halogen 
substituted CliCzo-alkyl, CfCzo-alkenyl, CFCS 
alkoxy-CliCs-alkyl, CliCs-alkylthio-Cl£8-alkyl, poly 
CliCs-alkoxy-CliCs-alkyl or optionally halogen-, 
CliC6-alkyl- or CliC6-alkoxy-substituted C3£8-cy 
cloalkyl in Which optionally one or more (preferably one 
or tWo) not directly adjacent ring members are replaced 
by oxygen and/or sulphur, 
represents optionally halogen-, cyano-, nitro-, CliC6 

alkyl-, CliC6-alkoxy-, Cl£6-halogenoalkyl-, CliC6 
halogenoalkoxy-, Cl£6-alkylthio- or Cl£6-alkylsul 
phonyl-substituted phenyl, 

represents optionally halogen-, nitro-, cyano-, CliC6 
alkyl-, CliC6-alkoxy-, CliC6-halogenoalkyl- or 
C1*C6-halogenoalkoxy-substituted phenyl-CliC6 
alkyl, 

represents optionally halogen- or CliC6-alkyl-substituted 
5- or 6-membered hetaryl (for example pyraZolyl, thia 
Zolyl, pyridyl, pyrimidyl, furanyl or thienyl), 

represents optionally halogen- or CliC6-alkyl-substituted 
phenoxy-Cl£6-alkyl or 

represents optionally halogen-, amino- or CliC6-alkyl 
substituted 5- or 6-membered hetaryloxy-Cl£6-alkyl 
(for example pyridyloxy-CliC6-alkyl, pyrimidyloxy 
CliC6-alkyl or thiaZolyloxy-CfC6-alkyl). 

R2 preferably represents in each case optionally halogen 
substituted CliCzo-alkyl, CfCzo-alkenyl, CFCS 
alkoxy-CfCs-alkyl, poly-CliCs-alkoxy-CfCs-alkyl, 
represents optionally halogen-, Cl£6-alkyl- or CliC6 

alkoxy-substituted C3iCs-cycloalkyl or 
represents in each case optionally halogen-, cyano-, 

nitro-, CliC6-alkyl-, CliC6-alkoxy-, Cl£6-halo 
genoalkyl- or C1*C6-halogenoalkoxy-substituted phe 
nyl or benZyl. 

R3 preferably represents optionally halogen-substituted 
CliCs-alkyl or represents in each case optionally halo 
gen-, CliC6-alkyl-, CliC6-alkoxy-, Cl£4-halo 
genoalkyl-, CliC4-halogenoalkoxy-, cyano- or nitro-sub 
stituted phenyl or benZyl. 

R4 and R5 independently of one another each preferably 
represent in each case optionally halogen-substituted 
CliCs-alkyl, Cl£8-alkoxy, CliCs-alkylamino, di 
(C1*C8-alkyl)amino, CliCs-alkylthio, CfCS-alk 
enylthio, C3iC7-cycloalkylthio or represent in each case 
optionally halogen-, nitro-, cyano-, Cl£4-alkoxy-, 
CliC4-halogenoalkoxy-, Cl£4-alkylthio-, Cl£4-halo 
genoalkylthio-, Cl£4-alkyl- or CliC4-halogenoalkyl 
substituted phenyl, phenoxy or phenylthio. 

R6 and R7 independently of one another each preferably 
represent hydrogen, represent in each case optionally 
halogen-substituted CliCs-alkyl, CyCs-cycloalkyl, 
CliCs-alkoxy, C3£8-alkenyl, CliCs-alkoxy-CliCs 
alkyl, represent optionally halogen-, Cl£8-halo 
genoalkyl-, Cl£8-alkyl- or CliCs-alkoxy-substituted 
phenyl, optionally halogen-, CliCs-alkylg Cl£8-halo 
genoalkyl- or CliCs-alkoxy-substituted benZyl or 






















































































































